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Abstract 


A systematic study, based primarily on morphology, suggests that patterns of variation in Sarcolaena Thouars, a 
member of the Malagasy endemic family Sarcolaenaceae. are best resolved by recognizing eight species. Keys for 
identification of the genera of Sarcolaenaceae and species of Sarcolaena are provided, as well as a discussion of the 
overall morphology of Sarcolaena and complete descriptions of its species. Two species, S. grandijlora and S. midtiflora , 
are lectotypified in the present study. 


Madagascar is the worlds fourth largest island of the size of the flora and levels of endemism vary 

with a land area of approximately 590,000 km 1 2 . widely. Phillipson (1994) suggested that the known 

Lying in the Indian Ocean about 400 km southeast Malagasy flora has 9345 species, of which 7581 

of the African mainland, it extends 1650 km from (81%) are endemic. Lowry (1992) estimated that 

12° to 25° latitude south (Griffiths & Ranaivoson, 75% of the 10,000 to 12,000 native species found 

1972). Madagascar the island separated from the in Madagascar are endemic. Perrier de la Bathie 


Afric an coastline more than 100 million years ago (1936) estimated 20% of the 1289 plant genera 

(Rabinowitz et al., 1983). However, debate about were endemic. Despite modem taxonomic revision 

its paleoposition before the breakup of Gondwan- for * 


families and many descriptions of new 
aland still continues. According to Rabinowitz et species, inadequate taxonomic treatments for most 

precise esti- 

the Somalian, Kenyan, and Tanzanian coastlines. A mates of its size and levels of endemism. 


al. (1983), Madagascar was attached to Africa along of the flora continue to prevent 


The largest of the endemic families in Madagas- 


more recent study of the paleomicroflora of Tanza¬ 
nia and Madagascar by Hankel (1993) suggested car is Sarcolaenaceae, which consists of eight to ten 

that Madagascar was contiguous with Africa further genera and about 34 species. Within Sarcolaena- 

south, along the southeast Kenya, Tanzania, and ceae, one of the larger genera is Sarcolaena with 

northern Mozambique coasts. eight species recognized here, one of which is re- 

Since its separation from the African mainland, cently described (Randrianasolo & Miller, 1994). 


Madagascar has been the center of tremendous evo- The genus is well defined within the family by mor- 
lutionary diversification. Madagascar’s wide range phological characters such as prefoliation traces on 


>f habitats and its long geographic isolation have leal surfaces and ovary locules each containing 
resulted in unusually high levels of endemism of only two ovules. However, limits among its species 
plants and animals. Its unique flora has 


lted have been poorly defined in previous taxonomic 
from the persistence of relic taxonomic groups as- studies. The present study incorporates new char- 
sociated with the process of numerous localized acters from morphology to address specific limits in 


speciation events, a phenomenon often observed in Sarcolaena. The number of specimens available for 
continental islands (Whittaker, 1999). Although study has increased greatly since the last mono- 

has a varied and rich flora, unfortu- graph (Cavaco, 1952a), permitting much better as- 



nately it is poorly characterized and, most frustrat- sessment of character variability within and be¬ 
ing of all, some species of plants will disappear tween species. 

before they are even known scientifically. Estimates The goal of the present study is to resolve spe- 
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Table 1. List of morphological characters and character states used to delimit Sarcolaena species. 


Characters 


Character states 


1. Tree height 

2. Leaf 

a—size 

b—blade shape 
c—indumentum 
d—apex shape 
e—base shape 

3. Inflorescence 

a—position 

l)—flower number 

4. Involucre 
a—shape 

1)—size at floral and fruit stage 
c—indumentum 

5. Flower 

a—sepal number 
b—sepal shape 
c—petal size 
d—petal color 
e—stamens number 
f —ovary size 
g—style length 
h—style indumentum 

J 

6. Fruit 

a—size 

b—enclosure in the involucre 


lanceolate/narrowly ovate or elliptic/ovate/oblanceolate/obovate 
glabrous/pubescent 

acute/acuminate/attenuate/mucronate/retuse/obtuse 

acute/cuneate/obtuse/rounded/subcordate 


terminal/axillary 


widely obovoid/very widely obovoid 
sericeous/setaceous/hirsute/spreading 

3/5 

ovate/widely ovate/very widely ovate/widely depressed ovate 
white/yellow 


g I a b ro us/pubescent 


partial/complete 


cies delimitation within Sarcolaena , to clarify no- 
menclatural problems, including lectotypification of 
taxa, where necessary and appropriate, and to gen¬ 
erate a complete monographic treatment for the ge¬ 
nus. Parallel descriptions of species, as well as a 
key for their identification, are provided. 

Materials and Methods 

Over 200 herbarium specimens were examined, 
with additional collections made during field stud¬ 
ies from 1992 to 1993 in Madagascar. To under¬ 
stand the variation within individuals and also 
within and among populations, 5-10 individuals 
from 2—5 populations were sampled for each plant 
species when feasible. For each of these, 3 different 
collection numbers were made, distributed from the 
top, center, and bottom of tree crowns. Fresh buds 
in varying developmental stages as well as flowers 
were collected and preserved in formalin/acetic 
acid/ethanol (FAA) (Radford et al., 1974) to sup¬ 
plement material available from herbarium speci¬ 
mens. Ecological and edaphic data were compiled 


from both literature and herbarium labels and were 
supplemented with field observations. 

A series of morphological characters were mea¬ 
sured and recorded for each specimen (Table 1). 
Continuously ranging characters such as leaf length 
or width were measured and recorded. Qualitative 
characters, such as shape, form, position, or tex¬ 
ture, conform to Radford et al. (1974) and Hickey 

(1973). 

Systematics of Sarcolaenaceae 

The Sarcolaenaceae are the largest of ten angio- 
sperm families endemic to Madagascar (Takhtajan, 
1997; Table 2). The family is concentrated in the 
eastern and central regions of Madagascar. A few 
genera reach the Sambirano region in the north¬ 
west, which is similar climatically to the east, but 
very few members occur in the western region. 

The family consists of trees or shrubs with alter¬ 
nate, simple, entire, persistent and stipulate leaves. 
Most species have terminal or axillary cymose in¬ 
florescences, which are less commonly coryinbiform 
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Table 2. Kiulcmic vascular plant families in Vlada- 


gascar. 


Kamil v 

9 

Number of 
genera 

Number of 
species 

Sarcolaenaeeae 

io 

35 

Sphaerosepalaceae 

2 

17 

Didieraeeae 

4 

11 

Melanophyllaeeae 

1 

8 

kaliphoraceae 

1 

1 

1 )i(lymelaeeae 

w 

1 

2 

IMiysenaeeae 

w 

1 

2 

Bembieiaceae 

1 

1 

1 )ieg< wlendraceae 

1 

1 

Asteropeiaceae 

1 

1 


Table 

species 

(1970). 


3. Genera 
recognized 


of Sarcolaenaeeae with number of 
by Cavaeo (l < )52a) arid Capuron 



Number 

of species 

(ienera 

Cavaeo 

Capuron 

Sarcolaena Thouars (18(H)) 

7 

7 

Ijeptolaetia Thouars (18(H)) 

7 

2 

Rhodolaena Thouars (18(H)) 

4 

4 

Schizolaena Thouars (18(H)) 

8 

9 

Xyloolaena Baillon (187*)) 

3 

3 

Xerochlamys Baker (1882) 

0 

4 

Eremolaena Baillon (1884) 

2 

2 

Pentaehlaena B. de la Bathie (l ( )20) 

1 

2 

Perrierodendron Cavaeo (1952c) 

1 

1 

Mediusella (Cavaeo) Hutch. (1973) 

0 

1 


or paniculiform, or occasionally solitary flowers. 

re perfect and regular, with 3 to 5 sepals 


>wers * 


FOSSIL KKCOItl) 


According to Emberger (1944), Sarcolaenace< 


Fh 

and 5 to 6 petals. The number of stamens varies 

from 5 to 1(H), and the ovary is superior and has 2 

to 5 locules. An involucre is present, and a nec- • • . ■ / .« ti ' , 1 .1 n . 

1 originated from the lheales during the Cretaceous 

tariferous disk is sometimes present in a flower be- * ,, 111 , sr a/ivw 1 

1 period (trom 141 to 65 MYA), and species were 

tween stamens and petals. , , , . , , . , A ^ , , , 

1 probably widespread throughout Gondwanaland. 

His hypothesis was later supported by the finding 

NOMENKLATURA!, HISTORY 


The first description of species of Sarcolaena¬ 
eeae, originally known as Chlaenaeeae, was made 
by Aubert Du Petit-Thouars (1806). The original 
family description included four genera with two 
common characters: the presence of 3 sepals and 


of Xyloolaena- type pollen of estimated lower Mio¬ 
cene age from the Cape region of South Africa 
(Coetzee & Muller, 1984). The occurrence of Sar- 
colaenaceae outside of Madagascar would indicate 


that the current endemic distribution on Madagas¬ 
car results from extinction on mainland Africa rath- 


1 -.in rpi • • * /• er than its independent origin and adaptive radia- 

mvolucre covering the flower. 1 lie original ia- 1 ■ r 


mi lial name Chlaenaeeae refers to this involucre. 


tion on the iso lat ed island landmass after its 


.1 /' 1 it' / mainland separation, 

using the Greek cnlaina or laena , meaning superior r 


or exterior tunic. Other 
Chlaenaeeae include Sarcolaenac 


s proposed alter 

Caruel (1881) SYSTEMATIC POSITION OF SARCOLAKN \CK\K 


and Rhodolaenaceae Bullock (1957), of which Sar- 

colaenaceae was conserved (Greuter et al., 1994). relationships and systematic positioning of 

Since Thouarss publication in 1806, six additional Sarcolaenaeeae have been unclear. The wide di¬ 


genera were subsequently described in the family. versitv of opinions on the relationships of Sarco- 
Baker (1882) described Xerochlamys with its dry laenaceae has included placement in Theales 

w 

involucre, numerous stamens, an<l ovary containing (Hutchinson, 1926; Cronquist, 1981), Ochnales 
2 to 4 ovules per locule. Two genera, Xyloolaena (Hutchinson, 1973), or Malvales (Heywood, 1978; 
I Eremolaena, were added by Baillon in 1879 Takhtajan, 1980; Dahlgren, 1983) (Table 4). The 


and 1884, respectively. Pentaehlaena , with its in- presence of imbricate sepals suggests placement in 
volucre reduced to 4 or 5 bracts subtending two the Theales. However, the presence of mucilage 
sessile flowers each with a large disk and unequally cells, stratified secondary phloem in the cortex 


2 1 fj 11 


<1 and free stamens, was described bv Perrier (Outer & Vooren, 1980), 


well 


malvalic and 


de la Bathie (1920). Recently, Perrierodendron was sterculic cyclopropene fatty acids (Gaydou & Ra- 
deseribed by Cavaeo (1952c) based essentially on manoelina, 1983) are all characters allying with 
its ovary and fruit characters. Finally, Mediusella Malvales. Molecular study based on rbch and atpB 


was segregated from Leptolaena by Hutchinson in sequences strongly suggests that Sarcolaenaeeae 


1973 (Table 3). Sarcolaena Thouars was chos 


belong to an 


panded malvalean clade (Al 


the type genus of the family (Greuter et al., 1994). et al., 1998; Bayer et al., 1999). 
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Table 4. Affinities of the Sarcolaenaceae. 


Characters 

References 

Indicated 
a ffi n i t v 

J 

Secondary phloem 

Outer & Vooren 

Malvales 

Secondary xylem 

w w 

(1980) 

Outer & Schulz 

Mai vales 

Pollen morphology 

(1981) 

Takhtajan (1983) 

Malvales 

Petiolar anatomy 

w 

Takhtajan (1983) 

Malvales 

Fatty acids 

w 

Gaydou & Ramanoeli- 

m 

Malvales 

Vessel length & di- 

na (1983) 
Hutchinson (1973) 

Ochnales 

ameter 

Sepals aestivation 

Cronquist (1981) 

Theales 

rhc L sequence data 

Alverson et al. (1998) 

Malvales 

atpB sequence data 

Bayer et al. (in press) 

Malvales 


GENERIC RELATIONSHIPS 


Table 5. Generic relationships within Sarcolaenaceae 
as proposed by Straka (1963). 


Group 1 

Sch izolaena 


Rhodolaena 


Eremolaena 

Group 2 

Sarcolaena 

Group 3 

Leptolaena 


Pentachlaena 

Group 4 

Xyloolaena 


Perrieroden d ron 


H. Perrier, which all have type III pollen (Straka, 
1963). Type III pollen is characterized by discon¬ 
tinuous ridges beside the aperture forming trian¬ 
gles, with each connecting the polar regions of 
three grains ol the tetrad. Genera of Sarcolaenaceae 
can be distinguished by the following key, modified 

from Capuron (1970). 


Cavaco (1952a) recognized 8 genera and 33 spe¬ 
cies in Sarcolaenaceae. Capuron (1970) proposed 
10 genera with 35 species for the family, elevating 
suhgenera Xerochlamys and Mediusella Cavaco of 
Leptolaena to independent generic rank (Table 3). 
However, this elevation of the subgenus Mediusella 
to generic rank was not validly published until 
Hutchinson’s correct combination in 1973. Gold- 
blatt and Dorr (1986) further published the same 
combination with a more direct reference to the 
place of valid publication of the basionym. Hutch¬ 
inson’s error by giving a secondary bibliographic- 
citation does not invalidate his publication based 
on Article 33.3 of the Code (Greuter et al., 1994), 
rendering Goldblatt and Dorr’s combination super¬ 
fluous. 

Previous hypotheses of relationships among gen¬ 
era in the Sarcolaenaceae are varied and often con¬ 
flicting. Capuron (1970), by his own observations 
and the previous work of Straka (1963), recognized 
four taxonomic groupings in Sarcolaenaceae (Tables 
5 and 6). The first group proposed by Capuron 
(1970) comprises Xyloolaena Baill., Sarcolaena , 
and Leptolaena sensu lato (including Xerochlamys 
and Mediusella), all genera with a well-developed 
involucre with one to two flowers at anthesis. The 
second and third groups each contain a single ge¬ 
nus, Schizolaena Thouars and Rhodolaena Thouars, 
respectively. Schizolaena shares many characters 
with the first group but differs in its small, simple, 
ericaceous-type pollen tetrads, which Straka (1963) 
referred to as pollen type I. Rhodolaena has the 
same pollen type as group 1 but has a reduced 
involucre at anthesis. Group 4 contains Eremolaena 
Baill., Perrierodendron Cavaco, and Pentachlaena 


Key to the Genera ok Sarcolaenaceae 

la. Seed with abundant endosperm; seminal integ¬ 
ument formed by 2 distinct layers. 

r J 

2a. Involucre partially or completely enclosing 
flower buds and well developed at anthesis. 

3a. Flower buds partially enclosed in the 
involucre; ovules more than 4 per locule 
.. Xyloolaena 

w 

3b. f lower buds completely enclosed in the 
involucre; ovules (l-)2(-4) per locule. 

4a. Stipules fused into a single sheath; 
inflorescence bracts fused. 

5a. Leaves with induplicate prefol¬ 
iation traces; ovules 2 per loc¬ 
ule . Sarcolaena 

5b. Leaves without induplicate 
prefoliation traces; ovules 2(— 

4) per locule . Xerochlamys 

4b. Sti pules free from one another; in¬ 
florescence bracts free. 

6a. Stamens numerous; ovary 3-5- 

m 1 

locular with (1 —)2—3 ovules per 
locule; pericarp of fruit ± lig- 

nified ... Medi asella 

6b. Stamens 10; ovary 3-locular 

w 


Table 6. Generic relationships within Sarcolaenaceae 
as proposed by Capuron (1970). 


(/ roup 1 

Xyloolaena 


Sarcolaena 


Xerochlamys 


Mediusella 


leptolaena 

Group 2 

Schizolaena 

Group 3 

Rhodolaena 

Group 4 

Pentachlaena 


Eremolaena 


Perrieroden d ron 
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with ovules 2 per loeule; peri¬ 
carp ol fruit thin . Ijeptolaena 

2I>, Involucre not enclosing flower buds and re¬ 
duced at anthesis. 

7a. Calyx with onlv 3 sepals . 

w w 

7b. Calyx with 5 sepals (2 external and re¬ 
duced) _ ... . Rhodolaena 

lb. Seed without or with very reduced endosperm; 
seminal integument without distinct layers. 

8a. Ovary’ 5-locular with 4—() ovules per loeule 

... Pentachlaena 

8h. Ovary 2—3-locular, with 2 ovules per loeule. 

9a. Sepals persistent; ovary 3-locular; fruit 

dehiscent .. Eremoltiena 

9b, Sepals caducous; ovary 2-locular; fruit 

indehiscent . . . Perrierodendron 


continuously over a climatic and geographical con¬ 
tinuum, does consist of discontinuous populations 
that can be recognized as distinct species. This 
Schizolaena morphological variation in Sarcolaena is best rep- 

sented by recognizing eight species, one of which 


was recently described. 

Cavaco (1952a) cited only 28 collections, as op¬ 
posed to the 210 cited in the present study. This 
enhanced number of collections for study makes 


possible a more precise ci 


scription of morpho¬ 


logical variation of species, with the realization that 


some characters previously assumed to be constant 


do vary over the geographic range of a species. For 

pie, S. multiflora Thouars, previously charac- 


Systematic* of SARCOIAENA terized by only a single pair of prefoliation traces 

may, in fact, have from one to three. This variable 

In his hook Histoires des v4g6taux recueillis dans pattern ol leal traces has also been demonstrated 

les iles australes d'Afrique, Du Petit-Thouars (1806) in S. grandiflora Thouars and .S’, oblongifolia F. 

described Sarcolaena. This genus had previously Gerard. 

been called Tantalus in an unpublished manuscript 


by Ferdinand de Norohna, a Spanish botanist who Disthiiution and Ecology 


worked in the eastern rainforest ol Madagas 

Petit-Th 


•ar (Du 

s, 1806). Later, the French botanist A. 


Madagascar is generally considered to be divis- 


L. de Jussieu use( 


1 the 


Eriocarpus, referring ible into two major phytogeographic regions (Perrier 


to the hairy character of the involucre, but did not de la Bathie, 1921; Humbert, 1927; Koechlin et 
publish it because Th< mars convinced him that al., 1974). These Eastern and Western Regions are 


there were more distinctive characters (Du Petit- lurther subdivided into several domains. Four East- 


Thouars, 1806). Thouars’s publication was the first 


domains consist of: eastern, central, high moun- 


valid description of Sarcolaena, which means tains (>2000 m), and the Sambirano. Two Western 
fleshy, exterior tunic or covering, referring to the domains occur: the western and southern. Sarco- 
involucre. Thouars initial description of Sarcolaena Iaeria s distribution is restricted to three Eastern 

ly eastern, Sambirano, and central 


included three species: S. multiflora, S. eriophora, 
and S. grandiflora. 

All studies of the genus beyond basic morphol- 


domains, 

(Fig. 1). 


The eastern domain ranges from the coast to 
ogy, such as pollen (Carlquist, 1964), wood anatomy about 800 m and from Vohemar in the north to 

(Outer & Schutz, 1981), bark anatomy (Outer & Tolagnaro in the south, and covers almost the entire 

Vooren, 1980), floral morphology (Koechlin, 1972), eastern coast (Fig. 1). Five species, S. multiflora , 
cytology (Goldblatt & Dorr, 1986), and chemistry *S. grandiflora , S. eriophora , S . delphinensis Cavaco, 
(Gaydou & Ramanoelina, 1983) have been parts of and 5. humbertiana Cavaco, occur here, and all 

broader familial surveys. These have been gener- except S. eriophora are endemic, 

ally based on generic representatives with few spe- The Sambirano domain in northwestern Mada- 

eies from Sarcolaena. As an example, Goldblatt and gascar is included in the Eastern Region because 


Dorr (1986) reported chromosome numbers in Sar- of climatic affinities (Perrier de la Bathie, 1921; 


colaena (2 n — 22) but for ordy the species S. ob - Humbert, 1927; Koechlin et al., 1974). The range 

longifolia and S. multiflora. The most recent sys- of S. codonochlamys Baker is essentially confined 

tematic treatment of Sarcolaena is that of Cavaco to this Sambirano domain with possible extensions 

(1952a). However, according to our observations, slightly north or east (e.g . % Eaux et Forets Tamatave 

the characters that he used to delimit species vary 66 [P]). 

The central domain is an uneven plateau ranging 
ping geographic ranges. Despite Capurons (1970) from 800 to 2000 m. Its northern limit is the foot- 

proposal that Sarcolaena might be only a single hills of Tsaratanana, and it extends south to the 

variable species, currently available morphological Isalo plateau. Three species occur in this domain; 


continuously, especially for species with overlap- 


evidence, such as leaf size, number of stamens, and .S. eriophora in the central part (Ankazobe) and 


involucral indumentum, supports Cavaco s conclu- close to the eastern edge (Anjozorobe); S. oblongi- 


sion that the genus, although varying more or le 






folia on western and southwestern slopes between 
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16 ° 00 ' 


21 ° 00 ' 



47 ° 00 ' 


Figure 1. Phytogeographic subdivisions of Madagascar. 
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1500 and 2000 m; and S. isaloensis A. Randriana- ered during the driest months with lowest temper- 
solo & J. S. Mill, confined to the Isalo region. ature. Species such as S. oblongifolia and S. 

Species of Sarcolaena occur in a great diversity isaloensis from the central domain flowered during 
of habitats. These vary from very humid, wet areas the last three months of the rainy season. While 


without a dry month (rainfall 2000—3500 mm per our field observations and study of herbarium spec- 

s indicate that Cavaco’s predictions appear 


5—6 


1000-1500 


mm per year) (Griffiths generally accurate, there are clearly exceptions, 

& Ranaivoson, 19<2; Koechlin et al., 1974). Pop- e.g., Randrianasolo 23S is S. oblongifolia flowering 

ulations range from the lowland to high elevational in early July, and not October or November. This 
sites (1500—2000 m). Sarcolaena occurs in ever¬ 
green forests on lateritic soil, littoral forests on fluctuations occur with species flowering opportu- 
sand, or sclerophyllous forests on rocky substrates nistically. 


anthesal variation may happen as annual climatic 


where water and nutrients are quite limited. The No information has been previously recorded 
wide variation in habitats may account for the vast about pollination or dispersal of Sarcolaena spe- 
diff erences in phenotypic expression present in a cies. Now, our field observations suggest these spe- 


taxon. Among and within species, many morpho- cies are pollinated by small to medium-sized bees, 
logical characters vary continuously, perhaps re- Some flower structures suggest bee pollination as 

fleeting edaphic and climatic variation. Populations evidenced by bright coloration of the corolla, nu¬ 

merous stamens, and especially a floral disk with 


of Sarcolaena in wet, lowland areas tend to have 

large leaves with few hairs on the abaxial surface, copious nectar. Further pollination study is needed 

pubes- for a better understanding of this group. 


while those in dry areas have smaller, 

J 

cent leaves. Tree size also decreases with i 


ing elevation and decreasing rainfall. The most ex- Mohphoi.og^ 


treme case is the geographically isolated population 
of 5. isaloensis at Isalo, where individual plants dis¬ 
play very reduced leaves less than 6 cm long and 
very pubescent involucres. 

Species ol Sarcolaena also occupy an important 


HABIT 


plae 


e 


difl 


ition. Sarcolaena multiflora 
the most common canopy 


constituents in eastern coastal littoral or sublittoral 


Species ol Sarcolaena are all densely branched 
trees, with more or less conic crowns. Tree height 
ranges from 3 to 20 m, varying according to local 
climatic and edaphic conditions and thus having 
little utility as a taxonomic character. For example. 


S. oblongifolia stands only 3—6 m tall at col de 


forests. On the western slopes of the central do- •* i . A . • . i A , . 

1 lapia sites between Antsirabe and Ambositra. 

main, at an altitude between 800 and 1600 m. *S. u , • i r \ 

However, in lngaro forest, a much wetter region, 

these trees reach 15 m in height {Morat 3172 & 


oblongifolia is the second dominant species after 

Uapaca bojeri Baill. (Euphorbiaceae/Uapacaeae) in 



oblongifolia 

mendous resistance to fire, a yearly occurrence in 

* J l£A\ ES 

this part of the island. More interestingly, our field 

observations indicate that it even outcompetes U. Sarcolaena has alternate, simple, entire leaves. 
bojeri because it is the only woody species that per- Blades are smallest in S. isaloensis (2.5-5.3 cm 


sists in some 


that have been * 


s of the Itremo mountain chain long, 0.5—1.1 


ultijl 


(Fig. 2A). 


ly and repeatedly burned 


3—6.5 cm wide). Leal 


width are quite variable within species and can 


Griffiths and Ranaivoson (1972) recognized two only be used to separate species when blade sizes 
s in Madagascar: the 


?r (rainy and hot) do not overlap. Leaf shape in Sarcolaena also 

starting in November and ending in April, and the varies. In most species, leaves vary from lanceolate 


winter (cool and dry) from May to October. The or narrowly elliptic to elliptic, narrowly ovate, or 


least rainfall and the lowest temperatures in the ovate. 


oblanceolate in 5. delphinensis or ob- 


eastem domain occur from August through October. ovate in S. enophora . Leaves are borne on canalic- 
Cavaco (1952b) speculated a relationship between ulate, j 



s petioles that range from 4 to 20 
rainfall, temperature, and flowering time for Sar - mm. Leaf' texture is coriaceous. Pairs of traces lie 


colaena species. He stated that species growing in on each side of the midribs due to induplicate pre- 


the eastern and Sambirano domains, such as 5. 


foliation (Figs. 2B, 3A). These traces are unique to 


multiflora , S. eriophora , S. delphinensis , S. grandi- Sarcolaena in the family, although S. isaloensis ap- 
flora, S. codonochlamys , and *$. humbertiana , flow- pears not to have them. The number of pairs of 
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Figure 2. Photos documenting vegetative and floral morphology of Sarcolaena. 
woody species in the Itremo region. —B. Inflorescence and leaves of S. multiflora. 
unopened flowers of S. multiflora. —I). Flower and involucres of S. oblongifolia. 


A. S. oblongifolia as 
■C. Inflorescence with 


a dominant 
opened and 


these traces ranges from 0 to 4 and is sometimes 
useful for species recognition. In all species, leal 
surfaces are sericeous with T-shaped hairs. There 
are usually fewer hairs on adaxial surfaces. Abaxial 
surfaces are also always covered by stellate scales. 
However, the density and presence or absence of 
hairs on leaves are variable characters and there¬ 
fore of limited diagnostic value. 


INFLORESCENC 



Inflorescences in Sarcolaena are terminal or sub¬ 
terminal, dichotomously branched cymes with up to 
30 flowers (Fig. 2B, C). This fertile axis may be 
reduced to a solitary, axillary flower in S. humber- 
tiana . Capuron (1970) observed that small-flowered 
species had more flowers per inflorescence and that 
large-flowered species generally had fewer. We did 


not conduct a quantitative study to confirm or refute 
Capuron s conclusion; however, we did observe that 
flower number is generally too variable to be of 
much use in delimiting species. 

INVOLUCRES 

Involucre as considered here was defined by Ca- 

m 

puron (1970) as a structure distinct from the peri¬ 
anth of the flower (Fig. 2D). It is not a receptacle 
as implied by Cavaco (1952a, 1952b). H owever, 

careful anatomical study is necessary to determine 
the homologous nature of the involucre in Sarco¬ 
laena. The involucre surrounds a single flower and 
is well developed at anthesis. This is in contrast to 
some genera of Sarcolaenaceae such as Xyloolaena , 
Rhodolaena , Pentachlaena , Erernolaena , and Per- 
rierodendron , in which the involucre may subtend 
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more than one Hower or remain reduced at anthesis. 
Involucral size varies in Sarcolaena, ranging from 
5—7 mm long and 5—6 mm wide in 5. multiflora to 
7.5-12 mm long and 8-11.5 mm wide in S. gran- 

diflora. Involucral shape also varies from widely to 
very widely obovoid. The involucre consists ol two 
distinct parts with the body or lower portion and 
the top or upper part divided into separate teeth at 
anthesis (Fig. 3B, C,). The involucre is covered by 
brown to light brown hairs ol variable length. In 
species descriptions, short hairs are defined as less 
than 1 mm long, and long hairs are longer than 1 
mm. Hairs on involucres ol Sarcolaena vary in 
shape, length, and orientation and result in four 



indumentum (Stearn, 1992): (1) sericeous — 
1 mm long, appressed, straight, silky hairs; 


with 


(2) setaceous —with 



1 mm long, appressed, 
straight, thick, bristle-like, dense hairs; (3) hir¬ 
sute —with > 1 mm long, erect, straight, dense 
hairs; (4) spreading hairs —with > 1 mm long, 
spreading, curved hairs. 


CALYX 

Terminology describing aestivation follows that ol 
P. F. Quer (1953). The calyx of Sarcolaena is di- 
alysepalous with three equal sepals, which are 
ahaxially brown and have long appressed hairs 
forming apical tufts (Fig. 3C 2 ). Sepals are membra¬ 
naceous, contorted, and occasionally imbricate. An 
exception is S. humbertiana, which was reported to 
have live unequally sized sepals (2 small and 3 
large) (Cavaco, 1952a, 1952b). Sepals are always 
included within the involucre. Sepal shape varies 
from ovate to very widely or widely depressed 
ovate, and size ranges from 2 to 8 mm long and 1.5 
to 5 mm wide. The length and width of sepals vary 
continuously within and among species, but these 
measures can be used to separate species when 
variation ranges do not overlap. 


COROLLA 


All species of Sarcolaena have a 5-merous, white 


or yellow corolla (Fig. 2D). The petals are free, ob- 
ovate, narrowed at the base, glabrous, membrana¬ 
ceous, contorted, and range in size from 12 to 23 
mm long and 6 to 15 mm wide. As with the sepals, 
variation in size is useful in delimiting some taxa. 


STAMENS 

Stamen number varies considerably throughout 
the Sarcolaenaceae. It ranges from 5 tolO in Lep- 
tolaena (sensu stricto) to 80 to 100 in Perrieroden- 
dron Cavaco (1952a). In Sarcolaena, stamens are 
numerous and may be diagnostic of certain species: 
S. delphinensis has 23 to 28 stamens; S. multiflora 
has 30 to 40. All other species have more than 40. 
Anthers in Sarcolaena are dorsifixed, introrse, and 
bithecate dehiscing by longitudinal slits. They are 
approximately the same height as the corolla but 
generally shorter than the style. Filaments are gla¬ 
brous, slender, and twisted at their bases (Fig. 2D). 


POLLEN 


The pollen of Sarcolaenaceae is shed in tetra¬ 
hedral tetrads. Three major types ol pollen have 
been recognized in the family hy Straka (1963, 
1964, 1971, 1975) and Carlquist (1964). However, 

a more recent study by Nilsson and Randrianasolo 
(1999) suggested four types of pollen. According to 


Nil 


(1999) 


SchizoIaena -type and includes the genus Schizolae- 
na with small (25-40 p,m) and simple tetrads, tri- 

colporate or porate pollen grains with the tectum 


varying from scabrate to 


;ate, rugulate, or fo- 


veolate. Tetrads of Schizolaena-\ype also lack raised 


w _ .. (75— 

120 p.m), which includes Sarcolaena, Leptolaena, 
Rhodolaena, and Xyloolaena. Here, pollen grains 
have a smooth tectum with very distinct, thick and 
continuous ridges. Type III corresponds to the Er- 
emolaena- type. This includes only E. rotundifolia 
(F. Gerard) Danguy and presents relatively simple 
tetrads ca. 70 p.m in diameter. Type IV, or the Per- 
rierodendron- type, is defined as large tetrads (45— 
90 fjun) with a smooth tectum and is known from 
Pentachlaena, Perrierodendron, and one of the two 
species of Erenwlaena (E. humblotiana Bail!.). The 
tectum of this last type also is characterized by 
raised, discontinuous ridges. While pollen mor¬ 
phology has proven useful for elucidating generic 
relationships, S<ircolaen<i species all share Type II 


pollen with only slight structural differences. 
Hence, pollen is of little use lor delimiting species 
or elucidating relationships within Sarcolaena. 


All species of Sarcolaena have an annular and 
toothed nectary located between the stamens and 
the corolla (Fig. 3C 2 ). It secretes a limpid sticky 
liquid, which probably is an attractant to pollina¬ 
tors. 


GYNOECIUM 

The ovary in Sarcolaena is superior, trilocular, 
usually with two pendulous ovules in each locule, 
and is covered with long, reddish brown hairs (Fig. 
3C,)- The single style is as long as or slightly longer 
than the petals, ranges from 7 to 24 mm long, and 
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is terminated by a trilobed, discoid stigma (Fig. 
2D). Style lengths can be used to separate some 
species. 

FRUIT 

Sarcolaena fruits are indehiscent capsules with 
a very fragile pericarp. They are completely en¬ 
closed in the involucre in all species except S. del¬ 
phinensis, in which they are only partially included. 
Fruit size ranges from 5 to 10 mm long and 5.5 to 
9 mm wide, and due to extensive variation and 
overlap has little utility in distinguishing species. 
Each fruit contains 3 to 6 black, rugose seeds to 
3—5 mm in length. 


Systematic Treatment 

Sarcolaena Thouars, Hist. Veg. Isles. Austral. Af- 
riq. 37. 1806. TYPE: Sarcolaena multiflora 
Thouars (lectotype, designated by Bullock 

(I960)). 

Sarcochlaena orth. var. in Spreng., Linn. Syst. Veg. Vol. 

II, 594. 1825. 

Trees, (3—)8—15 m tall, usually branched. Leaves 
alternate, simple, the blade petiolate, entire, cori¬ 
aceous, persistent, with well-marked longitudinal 
traces from induplicate prefoliation (except in S. 
isaloensis) and brochidodromous venation. Stipules 
deciduous, leaving circular scars on the young 
twigs. Inflorescence terminal or subterminal, cy- 
mose, ± dichotomously branched in most species, 
but in S. humbertiana reduced to solitary flowers 
in terminal or axile position. Flowers pedunculate, 
each with a cup-shaped, hairy, generally brown in¬ 
volucre; calyx dialysepalous, the 3 sepals (5 in two 
whorls in *S. humbertiana ) widely ovate, contorted, 
membranaceous, brown, sparsely sericeous with an 
apical tuft of long, simple hairs on the abaxial sur¬ 
face, always enclosed in the involucre; corolla 5- 
merous, widely obovate, contorted, dialypetalous, 
membranaceous, white, white-yellow, or white-blue; 
nectary annular, toothed, borne between the corolla 
and the stamens; stamens 23 to 61, slightly exsert- 
ed, the filaments unequal in length, slender, gla¬ 
brous, the anthers dorsifixed, introrse, bithecate, 
parallel, dehiscing by longitudinal slits; ovarv ob¬ 
long, pubescent, trilocular with 2 pendulous ovules 
per locule, the placentation axillary, the style ± 
exserted. Fruits capsular with a very fragile peri¬ 
carp in maturity, enclosed completely in the trans¬ 
formed involucre, except in S. delphinensis where 
they are partially enclosed. 

Distribution . Sarcolaena is endemic to Mada¬ 
gascar and occurs primarily in the Eastern and 


Central phytogeographic regions with disjunct oc¬ 
currence in the Sambirano domain, considered part 
of the Eastern Region because of similar climatic 
conditions and corresponding forest composition 
and profile (Koechlin, 1972). 

No holotype was designated by Thouars in the 
original generic description, and Bullock (1960) 
designated Sarcolaena multiflora as the lectotype 
of the genus from the three species described by 
Thouars: S. multiflora , S. grandiflora, and S. erio- 
phora. 

Vernacular names . The Malagasy language 
varies from one part of the island to another, and 
different vernacular names are used for Sarcolaena. 
Those recorded with collections are reported here 
with an indication of their region: helana or mera 
(East coast), vondrozona (Central), and hazo atambo 
(Northwest). There is no indication of vernacular 
recognition of different species. 

Uses. There are no detailed ethnobotanical 
studies of Sarcolaena. The species are reputed to 
have hard wood that is good for building houses, 
and they are also commonly used as fuelwood along 
the east coast. Sarcolaena oblongifolia , with its at¬ 
tractive flowers, has been cultivated in the Parc Bo- 
tanique et Zoologique de Tsimbazaza for about ten 
years; the aesthetic beauty of Sarcolaena species 
makes them candidates as ornamental plants in 
tropical areas. 


Key to the Species oe Sarcoiaena 

la. Leaves less than 1.1 cm wide ..—.- 

-- 6. Sarcolaena isaloensis 

lb. Leaves more than 1.1 cm wide. 

2a. Stamens 23-28; fruit partially enclosed in 

the involucre; leaves oblanceolate - 

--- 2. Sarcolaena delphinensis 

2b. Stamens 30 or more; fmit completelv en¬ 
closed in the involucre; leaves generally 
narrowly ovate, narrowly elliptic, or lanceo¬ 
late. 

3a. Hairs of the involucre dense and more 
than 1 mm long. 

4a. Erect and spreading hairs found on 
the involucre; leaf apex obtuse or 

sometimes mucronate . 

.. 3. Sarcolaena eriophora 

4b. Only spreading hairs on the invo¬ 
lucre; leaf apex acute to attenuate 

or slightly acuminate . 

---. 5. Sarcolaena humbertiana 

3b. Hairs of involucre not dense, less than 
1 mm long. 

5a. Style greater than 16 mm long; pet¬ 
als more than 12 mm wide. 


18-24 


6-8 


mm long; leaves 3.2-9.2 cm 
long; involucre widely obovate. 






5 cm 
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± top-bottom compressed . 

.. 8. Sarcolaena oblongifolia 

6b. Style 16-17 mm long: sepals 
4-5 mm long; petals 16-21 

mm long; leaves 8-13.5 cm 
long; involucre verv widely ol>- 

ovate, cup-shaped .- . 

. 4. Sarcolaena grandiflora 

5b. Style less than 16 mm long; petals 
less than 12 mm wide. 

7a. Abaxial leaf surface ferrugine¬ 
ons; stamens 43—61; sepals 
4.5—5.5 mm long .- 

. 1. Sarcolaena codonochlarnys 

m* 

7b. Abaxial leaf surface not ferru¬ 
gi neons; stamens 32—39; se¬ 
pals 2.5—3 mm long - 

-- 7. Sarcolaena multi flora 


1. Sarcolaena codonochlarnys Baker, Bull. 

Misc. Inform., CCXCII, 11. 1893. TYPE: Mad¬ 
agascar. North Madagascar: Without exact lo¬ 
cality, Baron 6366 (holotype, K not seen; iso- 
type, P!). 

Trees, 8-15 m tall, the young twigs sericeous, 
glabrate. Leaf blades lanceolate, sometimes narrow¬ 
ly oblong, (6— )8—11 (—16.5) cm long, (2—)2.2—3.5(— 
5.3) cm wide, apex acute, narrowing to an acumi¬ 
nate, mucronate or sometimes retuse apex, base 
obtuse, rarely acute; adaxial blade surfaces gla¬ 
brous, sometimes with long appressed hairs along 
the midrib (more so on young leaves), abaxial blade 
surfaces ferrugineous, sparsely sericeous, with 1 or 


chlamys has been collected in the Sambirano, in 
northwestern Madagascar, particularly around Am- 
banja and Ambilobe. It also occurs near Rantabe 
in the eastern rainforest (Fig. 4). 

Additional specimens examined. M A1) AG A SC A It. 
Antsiranana: Marovato Ambanja. close to Mabibo vil¬ 
lage, 72 D 309 (P); S of Ambilobe, Decary 14337. 14799 

wr 

(P): Plateaux of Ankarana, near Ambondrofe, Humbert 
18945 (P); Sambirano basin and Zangoa. less than 500 m 
high, Perrier de la Bdthie 3026 (P); vicinity of Amhilobe. 
Perrier de la Bdthie 3033 (P); Bas Sambirano. Perrier de 
la Bdthie 15676 (I*); Tandavan'i Galoka (Chain** dn Cal- 
oka). SW of Ambilobe. NE end of ridge. 5 km along road 
from Beramanja, Phillipson 2014 (MO, TAN): S of Am¬ 
banja. N slope ol the Ambatomenavava peak. 5(H) m. R\ 
/Ramarokoto and Ratotoj 1448 (P); Antanimandrv. countv 

* m 

of Beramanja. Ambilobe district, SF 3515 (P); Ampondra- 
be, Ambanja, SI* 5838 (P); Bekaka. Benavonv. Ambanja. 
SF 7504 , 9296 (P); Andampy, Ambilobe. SF 10432 (P); 
Ankotika Ambanja. SF 10641 (P). Mahajanga: Bejofo, 
Maromandia district, Decary 939. 2221 (P); hills in An- 

Wr \ f 

dranosamonta vicinity. Analalava district. Perrier de la 
Bdthie 3022 (P). Toaniasina: Ambodisira. Kantabe. Ban- 
driamanga 139 (P). Province unknown: \ Madagascar 
without exact locality. Baron 5BI 6, 6380 (k. P): Decary 

14795 (TAN). 


2 . 


arcolaena delphin' 

His. Nat. (Paris) Sen 2, 22: 615. 1950. TYPE: 


Madagascar. Toliara: vicinity of Fort-Dauphin, 


-6 


5996 bis (holotype, P!). 

Trees, 8-10 m tall, densely branched; young 

o • j l- 4 r i- , r ^ -.i • i i twigs sericeous, later glabrous. Leal blades oblan- 

2 induplicate preloliation traces on either side of . ° 

•ji . i i* 1 . in/ ceolate, 5-9 cm long, 1.2-3 cm wide, apex acute 

midrib; petiole sericeous, canaliculate, (6—)<—10(— . 1 

io\ i tu » i A and often abruptly acuminate, less commonly mu- 

12) mm long. Inflorescence terminal, 4- to 16- or t 

more flowered. Involucre widely to very widely ob- 

ovate, (5-)<-8(-10) mm long, (6—)7—8(—9) mm . 

• i . r .1 i . i i . . i allv glabrate with age, abaxial blade surlaces seri- 

wide, exterior surface with short brown hairs, inside . ° 

# 7 # 1 a 1 Mm * • A 


cronate or retuse, base acute to euneate; adaxial 
blade surfaces with sparsely appressed hairs, usu- 


sericeous; sepals widely to very widely ovate, 4.5— 
5.5 mm long, 4—5 mm wide, the abaxial sepals with 
a few long hairs with apical tuft; petals obovate, 
16-20 mm long and 9—10 mm wide, glabrous, white 
or blue; stamens 43 to 61, 15—18 mm long, with 

anthers small, 1 mm long; ovary hairy, oblong, 1.5— 
2 mm long, style 12—15 mm long, glabrous. Fruit 
9—10 mm long and 7 mm wide, enclosed in an in¬ 
volucre 13—15 mm long and 11-12 mm wide. 


ceous, with 1 or 2 induplicate prefoliation traces 
on either side of midrib; petiole (6—)7—9(—10) mm 
long, adaxially canaliculate, brown sericeous. Inflo¬ 
rescences terminal, 4- to 16- or more flowered. In¬ 
volucre widely obovate, 6—7 mm long, 4—5 mm 
wide, the interior surface setaceous, the exterior 
surface brown, showy with medium-sized appressed 
hairs; sepals 3 mm long, 2 mm wide, free, these 


generally contorted in opened flowers but some¬ 
times imbricate in the buds, sparsely sericeous on 
Sarcolaena codonochlarnys is distinct in having abaxial surfaces with apical tufts; petals obovate. 


lanceolate leaves abaxially ferrugineous. 


1.2—1.5 cm long, 0.5 cm wide, glabrous, white to 


Distribution and ecology. Sarcolaena codono - yellow; stamens 23—28, 1.2—1.5 cm long, attached 


Figure 3. —A. Inflorescence branch of 5. multiflora. —B. Unopened floral involucre of S. grandiflora. 

oblongifolia'. —C,. Unopened and opened flowers. —(\ 2 . Flower outside the involucre. — 


C S 

V A • 4 /# 


C v Cross section of involucre 


with young fruit. 
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Figure 4. Geographic* distribution of Sarcolaena codonochlamys (triangles) and 5. eriophora (circles). 


between ovary and nectary, anthers 0.8—1 mm long; 
ovary — oblong, 1.8—2 mm long, very hairy, style 
8-10 mm long, glabrous. Fruit ovoid, 11—12 mm 
long, 8—9 mm broad, incompletely included in the 
brownish green, very widely obovoid involucre, 8— 

9 mm long, 11—11.5 mm broad. 


Sarcolaena delphinensis is distinctive bec< 


its 


fruits are only partially enclosed in the involucre, 
and its leaves are oblanceolate in shape. It has also 
28 to 28 stamens, the fewest ol any species. 

Distribution and ecology. This species occ 
in moist sublittoral forest from sea level to 200 in 


and is only known from southeastern Madagascar, 
in the vicinity of Tolagnaro (Fort-Dauphin) (Fig. 5). 


Additional s/wcimens examined. M AI LAG ASC A It. To- 
liara: environs de Fort-Dauphin, dWUeizette 1182 (P); en¬ 
virons de Fort-Dauphin, 1—25 m. Humbert 5996 bis (P); 
Fort-Dauphin region, N of the town along trail following 
pipes to towns water source, forest called Lakandava. 
100—200 m, McPherson et al. 148^4 (A, MO, P. IAN); 
Fort-Dauphin Lakandava. bass in du Jilt AM A. just close 
the* pipes back to town, 50—70 in, Randrianasolo 250 (K, 
MO. P. TAN); vicinity of Fort-Dauphin, 2 kin W of Man- 
antantely, Randrianasolo 278 (K, MO. P, I AN). 
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16 ° 00 ’ 


21 ° 00 ' 



47°00' 


figure 5. (geographic distribution ol Sarcolaena delphinensis (squares) and S. grandiflora (triangles). 


3. Sarcolaena eriophora Thouars, Hist. Veg. 
Isles Austral. Afriq. 40. 1806. TYPE: Mada¬ 
gascar. Without exact locality, Commerson s.n. 
(holotype, P!). 

Trees, 3—10 m tall; twigs sericeous, more so in 
young branches. Leal blades variable in shape, nar¬ 
rowly ovate, sometimes narrowly obovate or narrow¬ 
ly elliptic to ovate or obovate, (3.9-)4.7-6.8(-8.4) 
cm long, 1.7—4.3 cm wide, apex usually obtuse, 
sometimes mucronate, base obtuse; adaxial blade 
surfaces sparsely sericeous along the midrib, more 
so in younger leaves, but sometimes glabrous, ab- 


iceous, with none or one 


axial blade surfaces 
induplicate prefoliation trace on either side of mid¬ 
rib; petiole (6-)7-9(—12) mm, adaxially canalicu¬ 
late, brown and sericeous. Inflorescence terminal. 


infloresc 


8-9 


sute on the lower part and sericeous on the upper 
part, the interior surface sericeous; sepals very 
widely ovate, 4—5 mm long and 4 mm wide, with a 
few long appressed hairs on abaxial surface, and 
an apical tuft of hairs at the apex; petals 14—15 
mm lone and 5—6 mm wide, elahrous: disk 1 mm 
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high, yellow; stamens 44 to 47, unequally sized, 6— brous hut occasionally with very few appressed long 


so in 


7 mm long, the anthers very small, 0.5—1 mm long; hairs, abaxial blade surfaces brown, 

ovary very hairy, ± 2 mm long, style 7—12 mm long, young leaves, sparsely sericeous, with 1 to 4 indu- 


pubescent from the base to ea. 2 A of its length. Fruit plicate prefoliation traces on either side of midrib; 


widely ovoid to widely depressed ovoid, 5—7 mm petiole 8-15 mm long, adaxially canaliculate, brown 


long and 5.5—6 mm broad, included within invo- sericeous, more so on young leaves. Inflorescences 
lucre 10—11 mm long and 0—11 mm broad. 

The most distinctive feature of Sarcolaena erio- 


terminal, (4—) 10—11(— 16)-flowered. Involucre very 
widely obovate, 7.5—12 mm long, 8—11.5 mm wide. 


phora is differentiation between hairs on the lower 
and upper portions of the involucre. On the lower 


the interior surface setaceous, exterior surface with 
very short brown hairs; sepals ovate to widely ovate. 


part the hairs are dense and erect, but on the upper 


part they are less dense and spreading. This spe¬ 
cies also has the narrowest petals in the genus. 


oec 


4—5 mm long and 3.5-6 mm wide, glabrous but with 
a tuft of hairs at the apex; petals obovate, 16-21 mm 
long and 14—15 mm wide, glabrous, white; stamens 

. . . 46-50, filaments unequal in size, 15—19 mm long. 

Distribution and ecology. Sarcolaena eriophora . , , 0 , . > 0 r i 

t . , , . ii .i anthers 1—1.2 mm long; ovary oblong, 2.5 mm long, 

with dark red-brown hair, style 16-17 mm long, pu¬ 
bescent from the base to % of its length. Fruit com¬ 
pletely enclosed in a depressed obovoid involucre, 
9-11 mm long, 17-19 mm broad. 

Sarcolaena grandijlora is easily distinguished 
from other members of the genus by its very widely 
obovate cup-shaped involucre (Fig. 3B) and the 


in wet littoral forests on sand along the 
southeast coast of Madagascar, from Fort-Dauphin 
to Farafangana (Fig. 4). It also occurs from the pre- 


montane forests along the escarpment between the 
eastern domain and the central domain to the pla¬ 
teau. 


Additional specimens examined. MADAGASCAR. 

Antananarivo: Ankazobe, Canton Maridaza, Reserve 
Speeiale Amhohitantely, RN /Jean de Dieuf 190 (P), SF 

9594. 14084, 18008. 18858, 19875 (all P); Station Fo- 
restiere Mandraka, 1210 m, SF (Rabatovazaha) 1908 (P); only two areas of Madagascar (Fig. 5). It occurs in 


presence of pubescence on the lower 2 h of the style. 
Distribution . This species has been collected in 


Station f oresti^re Mandraka, vall6e de la Mandraka, vers q ie we ^ central and eastern littoral and sublittoral 

forests in the northern part of Toamasina province, 
in the vicinity of F£n6rive-Est. 

j 

A ddit iona I spedm ens e.xa m ined. M AI) A (J A SC A R. 
Toamasina: lam polo. 10 km from N of Fenerive-Kst, 
road to SoanieraifIvongo, just at the intersection with the 
road to Rantolava. over the bridge. Randrianasola 244 (k. 
MO. P. TAN); Botanical garden #21, Tampolo. Keneri\e, 
SF 10455. 19170, 19228 (P, TKF); littoral forests on sand, 
in Antetezana. \ of Tamatave. SF 18089 (P. I KK): sub¬ 
littoral forests on sand in Mahambo. S of f eneri\e. SF 

18147. 18149 (P, TKF). 


Pk (> { K SF 18502 (P). Fianarantsoa: Cote-Kst, pres de 
Pembouclnin' du Karaony, Ferrier de la lidthie 8018 (P); 

w ' 

Farafangana, coastal forest of Nosiala, SF 10210 (P). Tou- 
inasiua: Ampitanonoka. (Mitre Anipitanonoka et Sahal- 
ampona, 1200 m, Fours 2029 (P); Mangoro, entre Bepar- 
asy et Moramanga. BOO m. Ferrier de la lidthie 17201 (P); 
Moramanga, Analamazaotra-Perinet Reserve Speeiale, SF 

10847 . 14961, 15019, 19081 (all P); Moramanga. Nia- 

garakelv. Sarindreninv, Ibbv P.k 27 route d'Anosibe. SF 

m ' W w 

25802 (P). Toliara: Fort-Dauphin, Petriky. Foret littorale 
sur sable de Petrikv, dtM*riere les lacs, t /large 798 (MO); 
Fort-Dauphin region, INK of city, in region called Mau- 
dena. beyond tin* botanical garden and Oi l camp, in for¬ 
est remnants near coastal lake*. 25 m, McFherson l)u- 
metz I 1219 (MO. TAN); Fort-Dauphin, forestry station of 
Mandena, 12 km of Fort-Dauphin, Randrianasola 252. 
254 (k. MO. P. TAN); Mandena 12 km IN of Fort-Dauphin. 

forest on sand, SF ()088. 7010 (P); Bemangidy forest, N 
of Mahatalakv. lOOm, .SF 11782 ( P); sandv dunes in Man- 

m * w 

dromond mmol ra, N of Fort-Dauphin. SF 22044 (P); about 
10 km NNK of Fort-Dauphin, Mandena region, coastal low 
forest on sand, 10 m, Zarucchi et al. 7002 (MO, P, TAN). 


5. Sarcolaena humbertiana Cavaco, Bull. Soc. 
Bot. France, Actual. Bot. 97: 96. 1950. TYPE: 

Madagascar. Toliara: Manampanihy basin 
(Sud-Est), Mont Vohimavo N of Ampasimena, 
830 m, 27-28 Mar. 1947 (fl, young fr), Hum¬ 
bert 20705 (holotype, P!). 

Trees, 3—^4 m tall; twigs brown sericeous, gla- 


4. Sarcolaena grandiflora Th( mars. Hist. Veg. 
Isles Austral. Afriq. 40. 1806. TYPE: Mada- 


brate. Leal blades lanceolate to narrowly elliptic- 

oblong, 5.5—9.3 cm long, 1.9—3 cm wide, apex 


isies misirai. /\iriq. 4*u. iouo. i itl: lviaua- w ^ * 

rvr k i . 4 i !• T/ (}/i s acute to attenuate or slightly acuminate, base ob- 

gascar. Without exact locality, I nouars HOn . 


tuse; adaxial blade surfaces glabrous, occasionally 
with a few appressed hairs on midrib, abaxial blade 
surfaces sparsely brown sericeous, with one indu- 
ceous, glabrate with age. Leal blades lanceolate to plicate prefoliation trace on either side of midrib; 


(lectotype, selected here, P!; isolectotype, P!). 


Trees, 8-15 m tall; young twigs light brown s 


narrowly ovate or ovate, 8—13.5 cm long, (2.5—)3 


petiole 6—7 mm long, adaxially canaliculate, brown 


t.6(— 5.5) cm wide, apex acute to slightly acuminate, sericeous. Flowers solitary, axillary or terminal. In¬ 


base obtuse; adaxial blade surfaces generally gla- volucre ± 12 mm long, exterior surface sericeous. 
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Figure 6. Geographic distribution of Sarcolaena humbertiana (triangles) and S. oblongifolia (circles). 


interior surface pubescent; calyx 5-merous, with 2 
exterior and 3 interior sepals, exterior sepals ovate, 
2 mm long and 1.5 mm wide, with few hairs at the 
apex, inner sepals widely to very widely ovate, 4 
mm long and 3.5—4 mm wide, sparsely sericeous 
with an apical tuft of hairs; corolla 5-merous; sta¬ 
mens about 40; ovary hairy. Fruit unknown. 

Despite the fact that few collections have been 
made for Sarcolaena humbertiana, it appears that 
the involucre not divided into two parts separates 
it from the rest of the species in the genus. Ac¬ 
cording to Cavaco (1952), the character of solitary 


flowers bearing 5 instead of 3 sepals is unique in 
the genus. However, the number of specimens is 
not sufficient to confirm whether Cavaco’s descrip¬ 
tion was accurate. 

Distribution. This species has been collected 
only twice, at Ambohitantely at 1600 m, north of 
Ankazobe, in the province of Antananarivo; and 
distantly in southeastern Madagascar, to the north 
of the Fort-Dauphin region, at the Vohimavo peak 

at 830 m (Fig. 6). 

Additional specimen examined. MADAGASCAR. An¬ 
tananarivo: Tamponketsa au Nord d’Ankazobe (centre). 
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forot d'Ambohitantely el resies de forels aux alenlours. | on g, appressed hairs along the midrib. 


SO 


I f>(K) m, Humbert I 1098 bis (P). 


6. Sarcolaena isalocnsis A. Randrianasolo & J. 

S. Mill., Nc >von 4: 292-294. 1994. TYPE: 


on young leaves, the ahaxial surface sparsely se¬ 
riceous, verv often on the midrib only, with 1 to 3 

w » 

induplicate prefoliation traces on either side of 


midvein; petiole (9— )10—15(—20) mm long, adaxi- 


Madagascar. Fianarantsoa: plateau and valleys a jjy canaliculate, sericeous. Infh 


? /1 


A ^ M 


‘e termi- 


o{ Isalo, W of Ranohira, 800—1250 m, 29 Jan.— nal, usually 20- or more-flowered, but sometimes 
2 Feb. & 8—10 Apr. 1955 (young buds). Hum - less. Involucre widely to very widely obovate, 5— 
bert 28695 (holotype, P!). 7 mm long and 5-6 mm wide, exterior with short 

Trees, 6-10 m tall; young twigs sericeous, gla- hairs ’ insi<le surface sericeous; sepals very widely 


brate. Leaves alternate, simple, entire, coriaceous; to ver V depressed ovate, 2.5-3 mm long and 3-4 
leaf blades narrowly ovate to narrowly elliptic, 3- mm wi(le , wi 'h a few long, appressed hairs on the 

5.3 cm long, 0.5-1.1 cm wide, apex acute, mucro- abaxial surface aml with an a P ipal tufl “ f ha,rs i 
nate, base obtuse; adaxial blade surfaces glabrous, petals obovate, 12—18 mm long and 6—10 mm 


abaxial blade surfaces sparsely brown sericeous, wi(le ’ g labrous ’ white or y el,ow; stamens 32 to 39, 

11—13 mm long, anthers 1 mm long; ovary hairy, 

1.5—1.8 mm long, style 10-14 mm long, basally 


lacking induplicate preloliation traces; petiole 4—8 
mm, canaliculate, abaxiallv brown sericeous. Inflo- 


scence terminal, flowers solitary or paired. Young pubescent. Fruit verv widely ovoid, 6—7 mm long 


involucre surrounded by a brown sericeous cadu- an<1 6 " 7 mm broad ’ completely included in mature 
cous spathe. Involucre with long, spreading, stiff involucre 7—9 mm long and 6—11 mm wide. 

hairs, peduncle brown sericeous, 2-6 mm long. Sarcolaena multiflora shares many morphologi- 
Flowers and fruits unknown. cal characters with S. grandiflora and can also be 

Tl . r* *- •* confused with S. oblongi folia. However, it is easily 

Inis species is distinctive in its very 


i .i.i i»i i i* * j * i • . • . distinguished from these two species by its small 

leaves that lack the induplicate preloliation traces & 1 • . 

. ii o i j • a i involucres, its large leaves up to 20 cm long, inflo- 

present elsewhere in Sarcolaena , and in the long, ° 1 n 


stiff, spreading hairs on the young involucre. 


scences usually with 20 or more flowers, each 


Distribution and ecology. This species occurs 


in Isalo, west of Ranohira, the southern limit of the 
central domain (Fig. 7). 


with 32 to 39 stamens (Figs. 2C, 3A). 

Distribution and ecology. This species is the 
most widespread in the genus. It ranges from the 


northeast to Fort-Dauphin in both rainforest and 


Specimens examined. MADAGASCAR. Fianarant- littoral forests of the eastern domain (Fig. 7). 


sou: Isalo massif, Hetanimanga 


18-20 


Mov. 1 ( H)0, Ijeandri 8951 (F); Isalo, tapia woodland, ( MM) 
m. 24 Nov. 1932, Verrier de la Hdthie (P); Isalo 

massif nearby the sign ol Isalo Sud, \\ of Ranohira. SF 

11.675 (P). 


7. Sarcolaena inulliflora Thouars, Hist. Veg. 
Isles. Austral. Afriq. 40. 1806. TYPE: Mada- 


Additional specimens examined. M AD AG ASC A R. 
Antsiranana: Sambava, Foret d Aliala, 100 m, Derain et 
al. 188 (MO. P); Environs de Sambava. massif rhyolilique 
(TAmbalobiribirv. 50—345 m, Humbert et al. 24429 (P): 

m 

\ntalaha Ambohilralanana. H\ 8885 (P): Antalaha, R!\l 
4928 (P); Antalaha Ambohitralanana. RISI 5719 . 6794, 
8054. 10098 , 10740 (all P): Antalaha. SF 1640 (TAN); 

Sambava. eastern forests, remnant forests in SW Sambava 


gascar. Without exact locality, Thouars s.n. vicinity, St 9244(F) ; Manampona Isaratanana. St 9477 
(lectotype, here designated, P!; isolectotype, Anovwka San ' bav _ a ' 2 , (f>b |, / anaranlHoa: 


P!). 


Sarcocblaena multi/lara var. lati/alia lloehr.. in Anmiaire 
Consen. Jard. Rot. (ieneve. 12: 73. PX)8. TYPE: 

Madagascar. District ol \atomamlr\. en sol sablo- 
neux. arbre de taille moyenne, 25 Oct. 1903. Cuillot 

52 <(;>. 


Mananjary, (rfay 8087 (MO): Ambalavonika Mananjary. 
Gen's 8088 . 8089 (P); Anefitrala Vangaindrano, SF 4091 
(P); Mananjary, SF 5629 (P); Andrianabo-Amparibe Van¬ 
gaindrano. SF 7109 (P): Nosiala-Efatsv Farafangana. SF 
7297 (P); Pangalana Slid, Mananjary, SF 9504 (P); Nosi- 
ala-Efatsy Farafangana. SF 12212 (P); Fitiamito ambahy 
Nos\ Varika. SF 18457 (P); Vmborondamba Nosy Varika, 
SF 15478 (P); Farafangana. Benia Evato, SF 15242 (P); 


rp a i r . ii . i Tohakandra Ihorombe Farafangana, SF 16154 (P); Maroh- 

Irees, 4—15 m tall; young twigs brown sericeous . 


to glabrate with white lenticels. Leal blades lan- 


ita Mananjary. SF 16176 , 21001 (P). Toamasiua: Vato- 
mandrv. Bernard 1908 (P): lie Sainte Marie. Bernier 191 


ceolate to ovate or narrowly elliptic to elliptic, (I»); Arnbila Lemaitso. Hoiteau 457 (I’). Hoivin s.n. (P); 

(5.5—)8.5—15.5(—19.7) X (2.5-)3-6.5(-8.5) cm, Foul|)ointe, liojer s.n. (P); Amhila l-emailso. demure la 

lagune, 3—5 m, Cours 2940 (P); along the route #5, S of 
Fenerive-Est between Pk liO-PK 100. mostly sandv soil. 


apex acute to obtuse, sometimes rounded and 


1 • I | iviiiim lint inimtii i ii i i\ iu\r 4 uiuein euian i * 

abruptly acuminate, mucronate or retuse, base ob- , -,•>-#»•> /w/n . . >' ■ 

1 J more than .><) m. (.root 32.~>92 (MO): road to Analalava. 

tuse, rounded or subcordate; adaxial blade surfac- w Q f Foulpointe, Dorr & Harnett 3317 (MO, P), 4459 
es generally glabrous but occasionally with a few (MO); littoral forest at Reserve of Mahatsara Foulpointe. 



Volume 86, Number 3 
1999 


Randrianasolo & Miller 
Revision of Sarcolaena 


719 



16°00’ 


21 ° 00 ’ 



47°00' 


figure •. Geographic distribution of Sarcolaena isaloensis (circles) and .V multiflora (triangles) 


Evrard 11267 (MO); Circa Tamatave. Goudot s.n. (I*); \a- 
tomandry, Guillot 52 ((>. MO); Soanieran'lvongo, Humbert 
5160 (TAN); 1 km W of Ambila Lemait so, Keating & 
Miller 2249 (MO, P, TAN); Soanierana. him & Me ease 


Lemaitso, close to the ferry, 5 km S of the Ambila Ije- 
maitso village. Randrianasolo 223 (K, MO, P, TAN); vi- 
einitv of Koulpointe, along the road RN 5, Randrianasolo 
245 (k. MO. P. TAN); Eastern domain, Ambila Lemaitso. 


5579 (k. P); Environs cLAmbila Lemaitso, />e Thomas 124 10 km E of Brickaville, coastal dune forest and taller for- 

(P); about 2 km W of town on road toward Rantabe (RN5), est behind lagoon, Schatz & lYArey 1484 (MO); Ambila 

partially cleared coastal forest along road on sandy soil, Lemaitso, coastal dune forest just N of railroad bridge, W 

Lowry II et ai 3994 (MO); Tampina, Marline 1)8 (P); 1 of Pangalane (canal), Schatz el ai 3442 (MO. P); Ambila 

km NW of Ambila Lemaitso, Miller & Schatz 3637 (MO, Lemaitso, SF 1107 (P, TAN), 1618 (MO, P, TAN), 5868 . 


P, TAN); Antanambe Mananara. Moral et al. 8626 (P); 
Koulpointe. Peltier 3364 (P); Kenerive-Est. Perrier de la 


8310 (P); Antetezana Tamatave, SF 1324 , 14496 (P); 
Soanierana Ivongo, SF 2415 (P); Antananala Ambila Le- 
Rdthie 3001 (P); Iampina, Perrier de la Bathie 13265 , maitso, SF 3221 (P, TAN); Ambodisira Rantabe Maroan- 

15873 (P); Mahanoro, Perrier de la Bathie 18118 (P); An- tsetra, SF 6250 (P); Tampolo F6n£rive Est, SF 10054 . 

tanambe Mananara, Raharimalala 137 , 259 (P); Manom- 10834 , 15162 , 15337, 16456 , 17803 (P); Iamboala Ma- 

pana. route de Mananara, Rakotozajy 1318 (IAN); Ambila hanoro, SF 11108 (P); Sahavolamena Soanierana Ivongo, 
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SF 12417 (I*); suhlittoral forests on sand in Mahambo, S 
of Fenerive Fst., SF 18148 (B); vicinity of Antongil Bay, 
littoral and suhlittoral forests on sand in Antoraka, SF 
18279 (P); Tampion. Urseh 118 (B); vicinity of Tamatave, 
Viguier & Humbert 282 (P). Toliara: Fort-Dauphin, Clo- 
isel 148 (P); forestry station ol Mandena. 7 km N of Fort- 

m 

Dau|)hin, forest on white sand, elev. 10 in, IT Arc \ & Rak- 
otozaf) 15888 (MO): littoral forest, Fort-Dauphin. Dreary 
KH44 (P); forest glade. Kwitra cap Fort-Dauphin. Dreary 
10889 (P); Fhakika. ancient dunes Fort-Dauphin. Dreary 
11077 (P); Mandena Fort-Dauphin, lorest on sand. Dorr 
2996 (MO), Durnrtz 706 (MO, P): St. Luce forest Fort- 
Dauphin, Dumetz rt al. 746 (MO): Mandena station 0 kin 
NF of Fort-Dauphin and less than I km W of Lie Am- 
havarana, Gereau & Durnrtz 2266 (MO): 5.5 km F of Fort- 
Dauphin-Manantenina mail, on road to Manafiafy. in 
dense coastal forest, Fereau 2422 (MO): Mandena. John¬ 
son s.n. (MO. P): between St. Louis Peak and the sea, Fort- 
Dauphin vicinity. Humbert 5996 (P. TAN): region of Fort- 
Dauphin. on OIF concession, Mandena site, low forest on 
sand, McPherson rt at. 14126 (MO): St Luce (Manafiafv). 
44 km N of Fort-Dauphin on road to St Luce, dense coast¬ 
al forest on flat sandy substrate, 50 m. Phil Upson rt al. 
2959 (MO): Mandena. in the Botanical garden, Rundri- 
anasolo 251 , 252 (k, MO, P. TAN); Mandena. SF 294 (P). 
1547 (P, TAN), 2285 (TAN). 4046 (P. TAN), 6250, 7009. 

7815 , 14525 , 15621 (P); Bemangidy Manantenina Fort- 
Dauphin. SF 21446 (P); about 10 km NNF of Fort-Dau¬ 
phin, Mandena region, coastal low forest on sand, Zarue- 
chi rt al. 7505 (MO. TAN). Province unknown: central 
Madagascar, specimens without exact locality. Huron 4650 
(P): Huron s.n. (P): Hoirin s.n. (P): Cha/telier s.n. (P); Com- 
mrrson s.n. (P): Fours 2940 (P): Humblot 162. 165 (P). 
169 (TAN), 265 (P): Goudot s.n. (P): l/intz 7 (P): Perrotrt 
s.n. (P); Richard s.n. (P); Watrrlot s.n. (P). 


8 . Sarcolaena ohlongifolia F. Gerard, Ann. Inst. 
Bot. Geol. Colon. Marseille, ser. 3, 7: 26—28. 
1919. TYPE: Madagascar. Fianarantsoa: Tapia 
woodland, rocky (quartzitic), between Ainba- 
tomainty and Itremo, Ambositra, 1400 in, June 
1912 (fl), Perrier de la Bat hie 2006 (holotype, 

P!). 

Trees, 3—12 in tall; young twigs sericeous, gla- 
brate. Leaf blades narrowly ovate, elliptic or oblong 
to ovate or elliptic*, (3.2—)4.6—7.4(—9.2) cm long, 

apex acute, sometimes obtuse, mueronate or refuse. 


occasionally acuminate, base 


obtuse; adaxial 


blade surfaces glabrous, occasionally with a few 
long appressed hairs, more so when young, with 1 
or 2 induplicate prefoliation traces on either side* 
of midrib; petiole (5—)7— 10 (— 11 ) mm long, adaxially 
canaliculate, brown sericeous. Inflorescence ter¬ 
minal, reduced dic hotomous cymes of 1 to 2 or 4 

w 

flowers. Involuc re widely obovate, 10—13 mm long 
and 9—10 mm wide, exterior surface brown with 
short hairs, interior sericeous; sepals widely ovate, 
6-8 mm long and 4.5—5 mm wide 4 , abaxial surface 
with few appressed long hairs and an apical tuft of 
hairs at the apex; corolla obovate to widely obovate, 
20—23 mm long and about 13 mm wide, white to 


slightly yellow, glabrous; stamens 45 to 50, fila¬ 
ments ca. 16—18 mm, anthers 1 - 1.1 mm long; ovary 

oblong, 2—2.2 mm long, style 18—24 mm long, pu¬ 
bescent from the base to ca. 2 A of its length. Fruits 
completely included in the involucre, which is 13— 

15 mm long and 13.5—24 mm wide. 

Sarcolaena ohlongifolia is one of the most dis¬ 
tinctive species of the genus. It can be easily rec¬ 
ognized by its large flowers having sepals 6—8 mm 
long and petals 20—23 mm long (Figs. 2 D, 3C 2 ). 

Distribution and ecology. This species occurs 
mainly on the central and southwestern slopes of 
the central domain where it is one of the main com¬ 
ponents of the sclerophyllous forests from Antsira- 
be, south to Ihosy, and west to the Itremo chain 
(Fig. 6 ). Its distribution extends also to the eastern 
escarpment (from ca. 800 m), a transitional zone 
between the central and eastern domains. 


Additional specimens examined. MADAGASCAR. 
Antananarivo: 5 km of Antilarisona N of Antsirahe, 
1250-1300 m. Croat 29205. 29228 (MO, P); rocky hill- 
side along mule #35, 54 km F of Finandrohana, area very 
dry with occasional springs, 1300 m, Croat 29652 (MO); 
Bare Tsimhazaza, Antananarivo city, cultivated. Dorr 

w 

2746 (MO): Anjozorobe, ca. 2 km F of Brimary and Sec¬ 
ondary Antsaluibe School al Anjozorobe, primary moun¬ 
tain top, mesic forest, slightly disturbed. 1410 m, road¬ 
side. Harder rt al. 1542 (MO. B); 7 km F ol Anjozorobe. 
transitional zone between plateau and eastern domain, 
slightly disturbed wet lorest. 1450 m, hurry II rt al. 4289 
(MO. B, TAN); 8 road-km along track W ol Anjozorobe. 
3.4 km past school near Antsaluibe. Ml. Ilafalrapeo. dis¬ 
turbed remnant lorest. 1270 m, Zarueehi et al. 7271. 7546 
(MO, B, TAN). Fianarantsoa: Col d'Itremo. 2 km of Yo- 
diharana. 1000 m. Raum 29 (MO); Col de tapia, patches 
ol the western slope forests. Hoiteau 222 (B); Col des Tap¬ 
ias, route d Ambositra. Hoiteau 222 H (B); between An- 
tsirabe and Ambositra. Bk 202. 1400 m. Rosser 9958 (B. 
TAN). Service jorestier 221P (B); Bk 12 road Ivato to Am- 
batofinandrahana. Rosser 9959 (B. LAN); Mont Ibitv (W 
slope), S\\ ol Antsirahe, BXH) rn, Cremrrs 2026 (MO. 
TAN); Ambositra district, Andina lluidilalana county. Am- 

w 

hatonanaharv montane. I KK)—1800 m. Fours 5727 (B): \i- 

m 

einity ol Ambatolinandrahana. I(>(M)-I8(M) rn. Dreary 

» • 

12208 (B); Faliarivo Ambositra, western forest. Dreary 
14026 (B); Ambositra in the tapia woodland. Dreary 
17250 (B); Ambatolinandrahana, tapia woodland forest. 
Dreary 17416 (B): between Antsirahe and Ambositra, Bk 
202. I KK) m. Dorr 2840 (MO); Itremo. 18(H) m. Fuillau- 
mrt 4257 (B. TAN); vicinity of Ambositra, rest of western 

w 

slope woodland in Faliarivo, 10(H) m, Humbert 14485 (B); 
monlanes \\ ol Itremo. 15(H)— 17(H) m. Humbert 28271. 
20022 (B); Itremo, Massif d Itremo. \\ ol Ambositra. dry 

w 

rocky slopes with scattered trees, 15(H) m. McPherson rt 
al. H)40t (MO); Itremo. Moral 899 (B, FAN); Ingaro forest, 
western slope formation. Moral 2172 (TAN). 2222 (MO. 
B, FAN); district Ambositra, near Anjoma. tapia woodland 
forest. Pettier 2191 (B); Fiadanana, llaka centre, Peltier 
2162 (B); tapia woodland lorest, l(>(H) m, Perrier de la 
Ratine 9229 (B); western slope formation, S of Antsirahe, 
15(H) m, Perrier de la Ratine 12095 (B); Mont Ibitv. 2(HH) 

w 

m. Perrier de la Rdthie 12575 (B); Andringitra chain. 15(H) 
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m, terrier de Id Hot hie 13915 (1*): lapia woodland, S of 
Ihity. 1200 rn, Perrier de Id lidthie (R TAN); half way 
Antsirabe—Ambositra, RN 7, Pk 45. Col de tapia, Ran- 
drianasolo 226 (k, MO. P. PAM); road to Ambatofinandra- 
hana, 12 km from Ivato, Randrianasolo 2d I (K. MO. P, 
I AN); road to Morondava, 8.7 km SW of Ambatofinandra- 
hana, Randrianasolo 233 (k, MO. P, TAN); Itremo chain, 
43 km from Ambatofinandrahana, along the road to Mo¬ 
rondava, Randrianasolo 236 (k, MO, P, TAN); Ambatofi¬ 
nandrahana—Mandrosonoro, Pk 19.3, Randrianasolo 23R 
(k, MO, P, PAN); between Antsirabe and Ambositra, Pk 
202, 1400 m, SF 231 (P); Ankaramena Ambalavao, SF 
1013 (lb: Antanimena forest, SF 4724 (P); Amboandro- 
zana forest, Ambalavao Ankaramena. SF 10523 (P); rest 
of forest of western slope, forest of Faliarivo, SW of Am¬ 
bositra. SF 11544 (P); Ankijoma-Ambohimahazo-Ambo- 
sitra SF 13471. 14767 (P); Centre, granitic massif of Ifan- 
dana. between Ankaramena and Ihosy, 13(H)—14(H) m, SF 

w 

23507 (P). Toamasina: Antatabe. 20 km E of Mandraka 
on the road to Moramanga, 9(H) m, disturbed premontane 
forest. Miller et al . 6275 (MO, P, I AN); Analamazaotra. 
forest N of Andasibe, 860 rn, along the railroad tracks. 
Miller et al. 3745 (MO, P, TAN); Ambatovy, 11 km NE of 
Moramanga. Morat 3223 (MO, P). 
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